| MATERIALS AND METHODS

| Collection sites
The collection was conducted in the municipality of León, which is located in the western part of Nicaragua. León is located at latitude 12 26 00 north and longitude 86 53 00 west. Forty per cent of registered tanning companies nationwide are located in this municipality. 16 According to data obtained from the Ministry of Family, Community, Cooperative and Associative Economy (MEFCCA), in the municipality of León there are 32 registered companies in which tannery work is carried out; however, only seven of them perform the entire process, and the remaining 25 are responsible for providing services, carrying out some parts of the process that involves the production of leather, but without involving exposure to chemical agents and to chromium.
The seven companies that carry out the entire process are medium and small in relation to the number of workers, and all are of a family nature. In each of them, $10 workers work in a stable way, mostly informal, by verbal agreement, with seniorities of up to 10 years. The hiring of other workers is very variable in terms of number, as it depends on the workload at the time and the skill levels of the worker in the different job tasks as perceived by the tannery owner, which is not formally verified.
Among all of the tanneries available, three owners (two tanneries)
agreed to have their finished leather tested. All owners were concerned about the health of their workers, as social security is nonexistent for informal workers, and costs are often paid by the owners themselves. Only one of the tannery owners had a degree in agronomics, with some knowledge of the whole process and better knowledge of new strategies in the tannery industry (eg, vegetable tanning and water recycling). The Nicaraguan government does not currently regulate the use of chemicals directly in this industry.
Instead, the MEFCCA allows local families engaged in this type of work to easily import chemicals with practically no regulation at all.
No remuneration was given or asked for. A disclosure agreement was signed by the researchers and the owners. There was no conflict of interest among the researchers, tannery owners, or government.
| Collection of leather samples
The leather pieces obtained from each of the tannery owners were kept either in their houses without any cover or in inadequate storage spaces in the workplace. None of these leathers was kept isolated by the producers, and were stored mostly in bulk according to colour or the final product to be made ( Figure 1A ). Leather pieces of at least 4 × 4 cm were requested. Crushed Wet Blue (mainly Cr-tanned)
leather was also collected. Each sample was labelled according to its colour or purpose, placed in a sealed plastic bag, and then sent for laboratory analysis to KTH, Sweden.
| Leather sample preparation
All leathers (Table 1) were stored for 1 week in a desiccator (<10% relative humidity) at room temperature prior to testing for Cr release.
This has previously been shown to be equivalent to conditions of different temperatures and a relative humidity of <35%, which enables the release of Cr(VI), if present. 6, 13 Independent duplicate samples of each leather material produced in Nicaragua were tested, in addition to a reference material, which has been extensively tested before and was produced in Europe. 6 For comparison, other leathers produced in Europe and previously tested under similar conditions were also included in the data analysis. [11] [12] [13] 19 Ultrapure water (resistivity of 18. 
| Atomic absorption spectroscopy
The total amount of Cr released was determined by the use of AAS 
| Spectrophotometry
The amount of Cr(VI) in the extractant was determined with spectrophotometry (Jenway 6300, Staffordshire, UK), utilizing the pink colour of the complex of Cr(VI) and diphenylcarbazide (DPC), 20 with an absorption maximum at 540 nm. As in our previous studies 6, [11] [12] [13] 19 and in accordance with ISO 17075, 9 
| Statistical analysis
To determine whether differences in the amounts of released metals between different groups were statistically significant, the Student's t test, for unequal variance and unpaired data, was applied by the use of KALEIDAGRAPH v. 4.0 software. There was no association between Cr(VI) relase and total Cr release ( Figure 4 ).
| RESULTS
| DISCUSSION
The European leathers investigated in this study have been characterized in several studies previously, 6, 11, 13, 19 and were also included in a recently published use-test study. 6 In agreement with those studies, all grey (non-coloured) Cr-tanned leathers in this study released detectable amounts of Cr(VI) that were higher than the restriction limit of 3 mg/kg. Furthermore, most, but not all, of the brown leathers (independently of origin) did not release any detectable amounts of Cr(VI). This has previously been explained by the reducing capacity of other chemicals released from that leather. 19 There was, otherwise, little influence of the leather colours on their release of either total Cr, Cr(VI), or Co. Some colours interfered with our method and prevented the measurement of Cr(VI). It is possible that a solid-phase extraction, With the extraction conditions of this study, which is optimized for the detection of Cr(VI), Co is not stable in solution and is expected to precipitate in the form of Co phosphate. 21 Nevertheless, Co was clearly detected, especially for leathers from one of the tanneries. The to the colour of the leather, whereby all leathers were coloured except for the grey leathers (natural colour for Cr-tanned leather) and the vegetable-tanned reference leather (Veg veg ) (not Cr-tanned). "<" indicates that the value was below the limit of detection. were not measurable because of colour interference are excluded was released in significantly higher amounts than Cr(VI), which was released at levels ranging from not detectable to 0.20 μg/cm 2 and 6.0 mg/kg. Co was released primarily from the leathers of one tannery. Future investigations and regulations should focus on Cr(III) and
Co as well as Cr(VI).
